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Foreword

The investigation coveted by this report was. authorized on 12 August-

19611 by letter from the District Engner S.~ Army Engineer District, -

Vicksburg, Mississippi, subject, "O~uachita and Black Rivers, Arkansas and -

Louisiana - Fu1nds for Laboratory 'Tests.

The work was performed at 'the Lower Mississippi Valley DivisionK (LMTVD) ~Materials and Concrete Laboratory, U. S. Ar.V Engineer Wa.t ways

SExperi-ment Station (WEtS), under the dIrec:tion of MIr. Thomas- B. Kennedy,

and under Ithe supervision of Mrs. K-itl-r-ine Mat-her and Messrs. Leonard

Pepper end- RI. L. Curry. The jrejxrt was prepared by Mr. Curryj and

14r. Alan D). Buck.

Direct.ors of IWES 4uring tbe invmest-igtion and the preparation of

this report were Col. Alex G- Sutton, TJr.,I CEE, and Col. ~John R. Oswalt,, Jr., 1
LCE-. Technical Director was Mr. 5. B. T7ififany.
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kn tisivtgtinntrlsnand gravel from five sources

UL -anid water Ipc!1 two sources were tested for suitability for use in making
Concrete to be use-d In construction of Felsent'nal and Calion Locks and
Damrs.

The results of the tests show that the aggregates from all of the
soutrces are potentially reective vuith the aJ.ka2li in cement and would
thercfore require the use of low-alkaMli cement. The coaxse aggregates

- -from the St. Francis, Pi~ne Bluff, and OuacW ,ta sources showed hilgh sul-
fate soundness losses, but thlese losses seemed susceptible of reduction
by thor'ough washing of the afggreg-ates in water. 51he percentage of clay
in the sand Irom the Monroe salurce was high, and- thia sand would 83,so'
rejauire thorouigh washing. The mortar-making properties test of the Pine
Bl~uff sand indicated low!h strength percentages %~hen the sand was tested
as recei'ved, but the strength was satisfactery when the sand was teste~d

VY ~ after washing in water. The ab-sorption was high on one of -the Pine Bluff
gravel samples. The water~ sawpLcs were satisfactory for use as mnixing -
uater in concrete.

It is recomriended that all of the sources t-ested be listed as
AN sources from which acceptable aggregate can be pioduced for the Felzenthal

and Calion Locks and fla~imsts, ,but that it be required t-het the material. ac-
tually produced for use on-these projects be graded and ar.Dcessed in such

iaimnner as to meet the Project specification requirements and that the
abso-~ption be less than 1.5 percent.



TINVETIGATI3NJ OF CONCRETE I4ATE-RIALS FOR .FELSENThPI, AND

CALION LOCKS AND DAMS, OUACHIITA AND BLACK RIVERS

ARKANSAS AND LOUISIANA

Introduction[1. This investigation was undertaken to evaluate aggregates for
possible use in the construction of Feisenthal and Calion projects and

possible future structures on tht, Ouachita and. Bl ack- Rivers in Ar'kansas

and. Louisiuia. The results of the investigation wi~iU. form a 'part of

"~De-sign Memorandum No. 23j - Availability of Clon-struction Material--,A

Felsenthal and. Calion Locks and Dams."

Materials

2. SaMples of natural fine m-nd coarse aggregates were obtained

* Zrom five sources. as follows:

Vicksburg WFES
District Concrete

Ri- -- Source Division
INTO. Serial No. Prodiucer, Location Type of Sampie

8 VICKS-26 Ouachita Aggregate Co., inc. Natural sand and

G-1Q4)gravel

12 VICKS-26 St. Francis Miaterials Co. Hatural sand and
s-(2 Hiarrell, Ark. ?4o. 4 tQ 1-in.

G-~Ž(2)gravel

11LR-18 Pine Bluff Sand and Gravel Co. Natural sand,
S.( Pine Bluff', Ark. Nio. 4 to- 1-1/2-in.

VL.AS-23 gravel,, and. sup-
5-1 (2) pleewniqml gravel

13 VICim-319 Standard Gravel Co. Natural sand and
S-3 Camden, Ark. No. is toU- !-in.

S- trigo.La. No. 1; to 1-1/2-in.

G-2 grael, ndw11

- ~ ~ ~ t ----=2=.*--~ -i gravel
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3. Concrete mixcing water saij3.es wore receive,! from two z~crces.

as follJ.ows:

'WES Concrete
Dlivision S:erial No. Locaticn,

VICKS-30 W-2. Ouachita .1iv.er. approximtl .m1ee's ý

Ca -on Lock and zm site

VICIKS-.39 W-2 In. GrAnd' Mplaris Lake, approximately ni la s south
of Felsentha.1 Lock wid Dar. site

-PTests

~4. The materials were t.esited as follows-.

a. Gravýel and sand from. eac~h source were subJect~ed tco retro-
graphic anialysis by i,&thod CRD..C 12-1.1:-

b. Each size group of agrgrcgrats Irom each soiurvc was testea for

reactivity with sodium hyd~roxide by the W-Aick chemical Imethod,I

c. Coarse arid firac uZ~i-ogates from each source were -,bJeJcted to
the Tollowing tents: sieve- anal.,ysis -(CdD-C 103) ; lbulk ape-

cfcgi avity, z.at-rated ssurface dr-- (IMM-C 107 or 101M)r

sul~fate (CR13-C 115); and clay luxmaps ( 118)
d.~ec forr sotar

d.Case. aggr,;,:gate fk-om ech source was teze 4o otur

ticl;,s (CRD-C 130), percent Ltighter than 2.1,0 1cieI
gravity. (CR13-C 3.22), pereent- Ilea and. el(gz-ted partvie1_s
(CIRD-C 119), anO. Loa xigc-Ies abrazi on lo,-s (cmrD-c 11?).

e. Mine- apgregate from each source wiis tested fcr vrganie
in-MurI~ties (CR13-C 121Y. percent 11ighter tn*.*- 2.-,-,0 specifi.'ý
gravity (cRD-C 122), and m-ortar-making bjropervesý 4 e.

conioresoiAve st-rength (CR13-C 110).
f. Pine Bluff *zand anud grvlwere subjected to the tcrIlowi-iG

additional t-ests. A sample of t~he s;ii-d wich. waz tboroug~lly

washed in water to rem-ove. the fine ailt was tezrted f'or
mortar-making popoerti-es.- The scapleme~eltal savple of theI
gravel., o~btained a-- the sit-c of producetion from which
Felie~nths~l and Caliion agj;regates woul.d- e shipped, K3-2G-'L'3), was- tested for magnesium sulfate soundness and
Los Angeles abrasiort loss.

- The two water -=mples were tested fer suit-ability for us~e
in mi~xing concrete (CIRfl-C 146).

*U. S. At7 E~nainee~r Wat erway;3 L-parimeht CE:ton 11hnbokfrCn

crete and Cemený t with quaxrterI1,. suppler-ntus (V-ieks~bur&7 Wiss
Aug-tist 19149)



5. Sand and gravel from Ouachita Aggregate Co. unO St. Francitz-

Mlatt.iial, ;o. had been previously tested for use as ýonstructioa naterials1

t f :.e Calion Pumping Station, and Pine Aituff send and gravel for use in

th= '.tat Bayou Drainage Structure. Results of these tests are included in

the data rexorted herein.

Results, Conclusions, and .,eccaendutionr'

Ilesults

6. The Le-t -eaults are given at the end. uf this reDort in the

-)ving mr -zner-:

.La. r.,e results of the pezrographic exanr~-ationr of the coarse
snd fine affgregate samples are reported in Aplzndix A and
tables iAS.r eA

b. Results of the chemiical tests for reactivity of ag2!g•ate
with sodium hydroxide are reported in plates 1-c .

c_ A.W egate test data are reported in plates 5-1.2 and in A
•g p t-mble 1.

Sd. Re sIt s of the mapnesium sulfate sowndness tezts of th1
•a• •, aggregi-tes are reported in plates 13-!7. •

Se. Resul-w; of the tests of the two water scunples are reported
• ; ~in tables 2 and •

7. The conula io c derived from this investigation are as follows:

a. Since one fine aggregate (LR-18 S-1.) and all but one
(VICKS-26 G-I(2)) of the coarse aggregstes showed potential
reactivity with sodium hy1W'dxide, low-alkali cement should
"be ased in concrete containing aggregates from the sources
tested in tuis study.

b. iZhe aggregate from each. source will have to be regrAde-1 .1o
meet, Corps of ?ng.ineers Guide Specification grading require-
ments for conc. ete aggregate.

c. The Mimtroe sand -will require washing to remove objectionable
quantities of clay.

d. The Pine Bluff, St. Francis. and Ouachita aggregater will
"reauire washing and selective processing to insure that
satisfactory sand and gravel are obtained from these sources.
The high percentage less in the sulfate soundness test of
-unwashed gravel,, the low strengths of mortars containipn

-unýhed sand, and the high Los Angeles abrasion loss of the
unwashed gravel aU .. ho'nt", improvetwnt when washed ,aples

V



.e.e. teztee. Th- 2-A perce-nt atsorption of the 1-atezt ship-
ment of Pine B-,uif gravel appeared widesirab y high, but the
S. 2 perceft as•orption of the previous shipnment indicates
that properly seiecti.d and processed gravel from this source
'would have a satisfaetoiy parcent absorption.

e. :ýased on the surpn•eths of mortars meae using the test water
saný,Aes. water from these two s0urcen wmuld be satisfactory
fo- use as te.xi-ng water in concrete.

neconu.endations

8. It is recommeuded that all of tlh sources given in paragraph 2

be listed as sources from which acceptable aggregate cm. be produced for

the Felsenthal and Calion Locks and Dams, but that it be required that the

material actually prociuced for use on these projects be graded and pro-

ce, ed in such a manner as to meet the project specification requirements

Ad that the absorption be less thmn 1. 5 percent.
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FT TabLe 2
Results of Testls of Water Sanple VICKS-32-W-1 for Use in Vliying, Concrete

Source-of Samp~le: 0Wachiica River, approximately 1 mile eazt of Calior. LockI and Dam, site
T'est I!ethod Used: CR13-C 40G Cement Used: Marquette Type III

Com~ipressive Strength of Slpecinnens Containing Test Water in
Teet Age Percent of Strength- of Specinmens_ COntaining Dipstil-led Water

dy-Test .Result Specified 1M1inimium

3 102 90o

7 99 90

Table 3 II

Results of Tests- of Water- 3--yple VICKS-39 14-2-fo Use in Mlixing- Concrete

Source o-,f Samnple: Grand Vlarai s Lzie. app~roximately tw'o nilleS sout~h Of
Felsenzha2. LocY. and Dam si'te 4

T~est Method- Used: CR13-C hC-6 (Jem.,nt Used: Maxrcnett-e Type I

Compressive Strength of Specime-ns Cbintaining Test%- Wa~ter 3 n
Test Age Percent of Strength of Szeeicirns Containing Di.s3tilled Water

-s Test'.Result Stecified Mini-mxw'

3 ~91 9

7 91 93
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4114 __ 1001 ---Lc~ ---3,,CO- I1~
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Ji~ A WCIvT"r wMa*(M (CRO-c 126): 5c,.n~iI. __ W 4I0
I4-G 86- 7*7 -177'. ZIZ Fi L

70~S - - ___ - JQ PROPEftTIES (CRO-C IM6)

I 60 TYPE.JIC_ aIE-E-, RAI-aDY

LIEA TRAL EXPANSXION ZI 6'G. r. (CRO-C 125,120 3

14.101 3 T YPE -AALLACROSS ON AcPG

tux I 1_06AALE

0 ý4

FINEE AGG.AT MMEAS AWEGATC,.

MWM-c^ V4610ATXA MFG4 C-C 123) eTe).~ Cqs.i~

umer 82 26-m 2 o

asre roc0. tye 1 1-vd 3.A

WES FOMOT 72JN ,1
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STAW Ark.i wmCxWO HmAGGRECGATE~ IiUTED ISTnrA
LOG.9 DATA- SHEET CDATC, Noy. 1964-

LOCATION:_Just--ot.o gnAr rbo wy7-o gaj.Et Od

"omucOJti: -Standead -Gravel Coi. Camden, Ark., Vic surg-District Source -fi. 1

SA UPLED Wt- U
T"w"Ri Tlget a nnd-Cali on L~aad Damn ____

"CL.OGICM. FoaAkrm *D0 *4E:

EKEnIa" (CAD -C s..XCu-_".3A ~SWAG0): j TZST RE-SULTS i *,,

SIEVE im6* si-o 1- -'0 1PGU OV to A".

a"N S.MPCmnE, FIG. V9O(CAD-C 121to)* 6

4101. SOry PmmuT N PER CEfT Z0R0- C 11O)ý AQ

_31U_ PER CZNT _LSGI4TE THAN sPGRi Jjj ICQG-C 1221-

-2JIN-. PERCENT_ fLAT-MQ ITUW-aTO (CRO-C 119,120)-. -t 7

-21k - -COVE AV-_*1 % (CAOSSS ) 5 výMWOfIt0- D (CP .0I - L2
IjIN. (JO - D~08AsmO LOSSU )%CR- i)

FW UNI W.,LuB/CU VT (CR0-C ft*,. f. - -o
PE E4-6-TRThQSP il 0 ICRO-C t221: _

NO.4__ 1)00 REACTIVITY mi~ N.ON (0r.0-C 85.SI.dV

-880 012

-ao 75PCETE -~j~ i5

"0.20 -

-20e

(.1 CR0-C10OS (b)CRO-C 104- iMORTAR:-

nW AGC-WATE C1JA:'S, ACCgi ZE,~

_j%-JATDIf-.-P EX~Srli AT Io.. CtDO-C 1231-- 92-

LOW-AL14LCEMCHI. -AN, MO.O E O .SM.1

PUG t-AUft CEMCN?- %P.N.O EOIJIVALENT.I

SOUDwOMSS "i Coli Cmto (R0c 4;o.114) r16 HW-CO HV-CW

rN7A"G. CO*ASE AGG! PEN

FINE Am-. _CJDSE AGGP -F

P0GPiZ DATA (CR0-C iz73% Percentage Composition (some chailcedonikc chert in
saind)

Gravel M

Constituent:; n_2D in. Noe. 4 / n n

Cet92 910 27
(iuartz 7 p 6c9
Surcdztone. quartzi~te, and

asi~orted-roc -ypes 12

MEARS 7ht gra~vel shows a possibility of deleterious reactivity if' iged
witha hih-~JkaUcerient.

WES FORM -72 JAN. 1951

PLATE 6 -A
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-District Scufjc~e No.- U

SAMPLW&0 USA=W

G~4G__~TEST RESULTSi-4
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STATE, Ark. JJ5!L.JAGGREGATE TESTED SY LJSAbES ____

LAT.!-m 33-ATA SHEET M o v.2!.6 IJ
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IBL IN. GNI RW., SAX U W DRT ( CI D-C _107,105
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STTE -La AGGEGTEEE -

_ _ _ - -__ -NO.-

LAT.-SMO I. ~ DATA SHUE AE 1(~

-J2 -92 TYPIE Or MAMMRAL:

L~f~12mil? -west of Sterl ington. south on -bjael'tp -and gravel maod
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TESTED 705: Felsenthal mid Calion Locks and, Dams
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lGEOO~iAL ORMTIO AN AGE:-

OPIADINfl (CR0- C 103)(CUeA.Y. >AS544G). _TEST RESULTS . i3j2u4.

F1I;V-i IE C__ C) C)AGO

SIV 3-0' l-r t'-- 4-f -GG LIGHTE TIIJ -37 251.6

SI.OKGANICC IMPU~fflLS, tG. NO. (CAD-C 11- 1
WTN sotPAR71CLESi PER CE.N _(CAD- -8I0):. 0.0 IM,

3MN. PER CENT UGTE q I 3
211aW- PER CENT FLAT AW ELONGATED (CAID-c -_;9,10) -- 92

-2 N.- V- wo'flV ns y. O00 WE8GIT*( 04i(R- cis) 2.32
Ij1 -m -87 ABAAStON LOSS (L.A.).%k,(CD-C, 1:?)- .2 21.----
- 111. - J5 UNIT WT-, LaCU FT (CR0-C iO6);

- ~~ - PER CENT LIGHTEW T.IAN SP. GR. 2.0C FCRO-C 8361 J

-N CORAR-MAANG LrCPTE, TZ (CR0 C 122).

00-3 TYPE.IICEMENT, SM/ T8DE. .!COAYlC.. 124): --

.M~l - - Iz
MORTR -EUWSIO AT8007 ~oCCR-C 33) N MROPET.: (CD C~ 116)

(1CAD-C 705 -6CR- WA RTAR:- gi
H1NO. R.EMNT IT rY-T.CMET EO(BVALENT:133-jý '
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INElo F0G POCKS TYE PAGLLOctssS:AvR

PENO5PI -ANcs- *) Pretg opstin(oecaleoncceti ad
Gravel

FelsTa - 3S
SEMM8-IOS- TheRO- gr0v4 Mhw a ORTbAR* o eetrosreciiy ue

LW-SFOMCCET 726 J N., 1551 LE&

HMA-AULCEMEPLAT N6090VLW

SMNDES I CNCET (F1-=C 401- !FT WC D
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SSTATE:Ar llmxxmP J1-V#2 I AGGREGATE ITESTEW By- 1LAFMJIS5
I AT.- ' LONGf DATA SHEET imma 2 Mareh 1Q'5. P
LA& svm.bme wo.;VICKSý-2& G-1(2), -1 Job 6(;/38~ orUTRL aura: ie
Lor.Avow Pit onN~ttes property, 1: mi S_ of Hzaýipton, Airk., 4 mi W of17 hw 16L.

PRDCR Oa!t Gravyee Cnnmanv. Nettl1es Pit. -_____

SAMIPtID W: Vicksburg~ District

~ 9FO~L ~5~J~--None

G~cLWLOtCAL.V~M~O AND AGE- Pecent AiU vi __-01___

LZED IN: __Cý-11n rumpin-o S5taion (1958)
GRAAWNG 1,Cnb-c iO3)XCk74,-* PAS$UNG) TEST RESULTS ii)!.1j4-

I FIC (c (c) AGG. .

f ~ ~ ~ ~ ~ ~ 2 r',8AII 2MURr-s 720 2g:4iiE 3
GIA85ORPT1O"0. PEP CENT (CPZ-C ;07. 906): 1~

S IR _ _ _ _ _ _ _ _ _ _ I tUIT S F IG IMCr c 1 0

414. ~j TFARTI"ES) PCQ CENT (CRO-C t30r __ -

4 PER CENT FLAT A-*3 ELONZAT-LD (CAO-C U9;121 2 I 0

2j1N.& l~ WOGHTED A.- 05 y-MS.t~ -',0 -)C O c15 1 .1 I-4
9; unIT WI/tu r7 (cao-C o ____ j1J:

2 tCLAY LuMR- -, Z,57oR-C 71)

i`5 I CtA IAm , B7U/zlBCG ýý (Cc- tD- I

- PACm~paUsrý_F (CR,40-i;_ .2)

NO.6 4 C-aRIUM, WTHok 11RO- 18)
-~~~4 00j~ ____

-NOd 16 61' MORTAR-MA-VISG PROPER-1ES (CR0- C 116)
- TT - A,. 7'NO 30 ~~RATO ?_I~--..~

UO= m0 2 ROCK TYPEw ___PARALLEL IACPOS:S &VEPAGE

FINE AG-RErATE C---4! AGGAECATE

940'12 Ix 3 Zj~ 9 M. ;2 M=

tVGHArCEMEN4T' no 0_ý zQ±mj4AET.I1

SO"ONNESS IN COC dMETE (CCW- -40,114)* L T HWCTwcý

-m AGG, ;CAQSE A.G~ - L,0
FNIA AGC( C-OAR$E AGIS;- -

PETRSG;-PMIC VATA fCCD-'C 127):

e tSge-d-y 1114cAsblrg Dlistraiet.): Watch -thliz ---urce f acoating
on t-e gr- v'ei; it _11.1 aff'e~ 2 he ccj=- -sive Rtrer-t cu c=ncrete.

1oiroe e act; on--1 -ic tive 4g- n-i i()e~c~v

wasbntn.

REM~" Smv _c~an -er ! vj
jTflis I:p've tUhen- -,Iowed to stand fIn sat~xu a tc outtnn-: oxalic --ci& m-exr
wreekend. and ýa.-a.n decazitwe' over F---. 200. Ile -totali 11 twaszing theN~o. -

sieve was then 0.91-
Wr- KORM 726 -JAN. 1951
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SWArk- -4cA O AGGREdATE - S~~ USAEWI4-S

LAT.. 33 IOGI 9DTASHEET IDA-tC 12 July 1957
LAS, SYMOOL "0'VC I-JY2 dhfPE Of AtWERIAL? Sand and grayg:'

LoGA~IoN? Harrels P~t, tw6 mile-- north of' HarreU * Arkansao

FFoowE St. Fran~is MateriaJi s Comnpany __________________

zz ".OrsslNG EFORC TETI None

GWEOG34r-LICAMATI AND AG~

Irgy11 jrg- - Paimi lowl!(7 _____

GRADING (CAD-c C O3)-(Ct~.*A o PAS5NG) TTEST ~SLSj, N
2 1 AGO.

A5C B1, S p_ -T S~ SPC' CEry ICqo-C i:3Oct)*

ZjtN.RCUU PE P CEN T X.EOOCOC;DCa9-43o)-- -14~9

Z1N. fi~~Lzz W lIED AVLOSSZIýAý,- .ISL~~4.~CR. Ct;R) 11) 82
-Cr X. LS/Cl Er ((ý9-C t06):

-O-L A---j--- Lr-QE __-___ b (CD- -Z

wo 4 Y f~fi HOt (CAD-C -12G6j), n'MA

16 UORTA-R-M-fltWG P;40G9(,,i1S ',C9- 'M1)
NO01 7. As_____j2_0__7.

N~O I I~ ~(T'P-pCA±-'!CEPN-t1, PAIO' -VA, t OAv

jS1 1 t IuNEA -)ERMAL. EPANS~ON XID !b'DC. QD- 3~bJ01
MX__ I-pIj yr--A --

200~~r AA'~ F O :y

SCR0-C- -10 bCRD -C 4104

tItI( ASGRECFt- COXAJSE AGGAE' A:7

3 0 OM-- 9 L0. 12 w0. 3 MO 6 kaO IQ ma I3i$.).

WIG-UESET VI7. tGO. ECLOAL~m

-OA~r -GG D. E ----

VnmE_ AG-.. COAflt A,-,-:_____LL
PElPCDAPIIIC *A-TA CCRIýI-t 127 )-

WE$ FORM4 726 lAN, 1951
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Issued- Sept 1463 ____________

IsumT Ark. IMOCX UM,.1rv' AGG'EGATE TE$TCO G*: LUSAEES
týAX.. 33 Vow DAA -SHEET ~c9Fb15,9Ar 19b

LA~& 3VMaoL No.*. VICKS-25 G-1, Job 6Ov.) OrMEIABkMýA4 j
-"Bearder.. Ark, 41 S-wL. To 6!444

"PUO*IJc":Pn BluffI -SandUArd, Gra4 Co.-

SAXO Dibrg~ st-rict _____

TESTC05Oft: FlAt BU~OU braldnag Strict=tri

4crGOGWcic* VOAIM AND~ D AGE!

-- SE T.- Lat-_poUDrainaz S ' t re (l56

MS)I.01ýPA3NG): TfEST RESULTS -'l3

SAVE3-6 4j 1-li 04j1 9. (c)4 AGG.

601 A S W IP l C N Ct - 07 ,i 0 ): r
46$GMCIMPNMESW G CNOL(CR0-C 12: x

SOTPWART-C-$ PCA CENT (CAt-C- 130):

-. P _FCEVLWAT-M LLONGATEE (CR0-C 119.,120)]

lfl",f - -

2.0S~ -LS AL.A.),%, (cno.-c In),

I IN. UI i. BWF C -_C_0) Al

LUcri MP,'? (CR0-CMG F.s C-C 2)

Na_ 'CkRACTIVITY WIT.'I moo" (Cfio-c 125.Scvy4 __ 16 6

-Nato MORTAR-MAWNG 0PAOPETtCS-_(Cftb- C, 110)

;NooL _0TP.__ _CET 8A1__ý_A___ W

210.A too,,. EXASONRO¶OG .(C0CUCb TYPE PARALLEL ACROSS ON AVEPAGE
:30.200m

WA(-MEOMNA O, CAD-C 123)'3: GREIT CONMfl AGCREGATEA
klQ,_ OMO 1MO. 120 mMO oO goo. 42MD

samts dCopT CDC45,114): _______D D-C

M OEC A,= 
-V~ R_ 

_

COARIL AQW Cj

--Wgs Irom _m$ JAlf 15
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REPOR O. #W SAMM, Concrete Divi sioni
U. ~jSUO4MOESS- TIEST F. 0. Dra.ier 2131.

DIwrMc. elynVit ISO (CRD.C I I) Jac~kson, 14tizSissPPi 39205Aw

SYMBOL VICKE -3 oj~cc Felsenthal. and Calior, &.TRaL ______JLocks Haturas. n 'inf 1~~
SERIAL %*0.VIC-2 sOURE

C_(1 uachitai Aggregate Compny., llanitcn, Ark. -

~~ ~ ~ ~ ~~wrwU4 PASSING 5PASSING MIER JTWA

SIEVEc F OR f'RACT401.S BEFORE- FRCTON AFT ER, SIEE 5 ' AFTERTE
SIZE CALCULATIONI -C C.i) TS G..j A'IRTSPER CENT LQss

s 1500.5

SljMUEGHTED AVGAL4SI& 1 .. ij..
- -AVGTOT -Eli 7EAG~i2- &ýf

PARTICLES -f 04.-PART ICLES- AFTER TEST
CTTKTBFORE TEST SPLIT I4MALED CRACKED -- FLAKCED- SUWD_ TOTAL

2__ _ _ Mo -It RU MRf"-U RUN R~UNJ;.DJ

X___ --~(G T

FO RCIS F~.FRACTIO NS AFTER SIEVE AFTER TEST UIIE VRG
aai~.C- I TEST'%,.wj I C" %T~~ C LOSS -

-I"_ hJ um 1-7M 2, ýRN I-j NUM-2 _AU 1- -1- " 2-

*4.- !3 ioo J v~o 8,3.6 8. -1. 8 .8
to 100 -100 a!9 0-,- - ; r 110 4

*10 0 100 100 96. 9.2 3_ 4-.7-'
'C * 30.51 24 00 10. 0.0 1__ 0. 0.0 00

*5.-too 14. PA .. 4 __ __1 0.0 __.0

-WAS 1-100- 1400 1 400 371 8- i 65.2- 18. Jam-IU..9 '.~

-AnG TOTAL w~ioffcb Avr.m MIS a. a1t sI P~

caitI. "t I-I 47

PLAT E 13Z
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.2 ~ s ~ psiwc~msREPRT OF -ocete D~ivision-

SOUNDN4ESS TEST p. 0. Drawer 2J.13,
Lower Miss.1jp yaie civistff (CRO.-C 8, 15 Jackson, Mizzissippi 39T205

kVOL VICI(S-3 PROJ CT Felsen'thal and Calior. MAEPAI

i*IG, OfTS -W~~i OrTtW PASSING FINER *Tt:htED AVG

FRt~ ACTIONS %,frOAEL-s FRC M ATESR FIE S I V. SE AFTER CORRECTED
szA' TEST tCramuJ McST (G l AFTER TEST TEST PER CEN4T LOSSIE A."AT.O - ALLOSS (9) -A~l~.%L

( p oi C50 ) 6 5 Q .. R odL-I
W.i OIK SO - 09L3!1LM6L _I:-I

_____ ~~~Sý WE__ .15Gii57133 AVG AU4S -It 2 alj~~OA-% _____ A V US1

IvfT CL4.~A7CES ftPftjESAfTE t EST
CCNSTITUCNTr--ES $O*LMT CRU - TTA

I:fzjz ft a itMI

GRZIG IMT-F TES OEI~hT- n ST PSjp IEM=1095%s fI;- 10-A ONiTETE SIW "IATET
SIZE ILAT194 

14i-Rj1~U4 ~ -

3/-,M.O TPI- Kmi -- ______ KINI UN2 -

-99--2 16c -10- A_ 2 872 PLý

1.30" 20 100 &LzL 6  
-2.i __

-3.5 4 io 91_1 1 .. 5----1__
____0 _____ ____ 0___ ____ 0.0*~~~ 0.0O 6.0 __ _ -. __ __ _

-~00 0.0L.-~ L
.IO0PM 7. . 0.0 0. 000O

TO TALS 10 40 ImLq-
SMW JM~Q(TfO AVG XRS t &2 120.-- w

~IM SrCATE WF M,0R
capum JTFJ U5

stv. *cc, loss q-

PLATE- 14
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I REPO'kT OFIU. Se c-. USAEWS, Concrete Division
_ SOUNDNESS TEST P. 0. Drawer 2131

______________________DIVISIW4 (cR.C In) Jackson, Mississippi 39205

VICKS-39 PAJECT Felsentha). and Calo f RTEIM.
s idDam,~ Iat gral sand and ~a~

SERIAL NO. VTCKZ .- 23 Sm"
G-(VPine_.Bluff S~and and Gravel -CampanY.-Bea-rden, A-rk.

W.ON EIGHTY OF-TEST WIGHiQT OF TEST KQI IASN GH4SN PE CQTED AVG _

SIEVE .v FO F:Q-M( A-TS PER CEN I LOSS

NO.N I~ RUM0. I9J I aIQ .k -R2 - RU ISM2

1,~ 2C0 20 2001, dQ~. 246.Jj204.8 -21 8 115 920

_PAKrCE ~ N.ICLESCLE AFTERTEST
CONSTITUENT KORE`ZEST -SPLI'! __ _ILE CRAMkED_ fl4(jK SOUNO_ --TOTAL

I1J 1 2 1 2- -1 -2 1-- 2

80_ 46 It 10 - R -1 6--5 -- 26 R1

GRADING WE134 OF TMS al WEIT OF- TEST SPASSING9INFR WCQEAVAG

SEE FOR FRACTIONS WORE FRACTIONS AFTER SIEVE AFTE TEST CORIMCTE % LCSS
SIE CALCU. TEST- (Go" TEST (Gý) - ZT %-LOSS

M /M-N I RUN 2 -ft 1 !l- _ -I.~..... sm -

4.6 13 A___ .-.- L--- ___

10.30 20j4

90-100 -1.6_ 0.0 0.0 0.0 -0.0
-0..0 0.0 0. ______ -

~~LL1~ A _-' -- i
-hII WEIP AV# RMS" 1162 _ __

-AVG, _7TOT&UE11iS iNTE ýMIBS I A I2 PER CENT-

-FINE iw JKT -O RA E PEORT
ceun~ jpji-12-65-

wty. sec. loss

PLATE -15
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U S. SORNEPO T USAEWES, Concrete Divisionr

SSOrenESS TEST IP. 0. brawer 2131

i-3Lower 214 11sL. V ..y DIVISIONi fCRO.C I S) Jackson, Missirscippi 39205
5"Am VICKS-39 PROJEC -Felsenthal and Calion MATERI W.

-Job 6606--i Natural sand and xravel
SV;.•.-'o. VICKS-39 S -

-;..' - ruel Cop1any Canen. Ark -

W-GDN EIGHT OF TEST WEIGKT OF TEST WIGH PSIN PASSING FINE* WEIGNME AVG
SIEVE FOR FRCTIONS BEFORE FAAONS AFTER FINER SMiOVE SIEVE AORRCTE

SIZE CALCULATION TEST& tLGSSs (9 nCTAi LS "A LS____f(P', C"ii) RU___PI2_MIKA2-UIIFOt
NO.4•-O1 70 70 7021 742 48 8 6.. I .l1 3.20 O. •'

Atjo I jIso 1  900 150 114 419Iimai -2-5 -21M,.s •,1 Z I8 1 P1.611, Iop 89 ,O. c 6.5 -5,00; 3. 2 5

-PARTICNO.i-. TIVES-AFTE TEST

( NSI.t.¢ BSG EFORE TEST SF1,1,7 CRACKED -FLMEO + U -W . TOTAL(Sli 'Aft I $1[O a U4 1mi
I -12 1 . 1 2 11211 2

-- Chert -,- a'- - 3- f --

____-_FINE 40EOMW-

WEGTOIM to OF Iti _#AWEWNTW IMEI
SIEVE FOR FRACTIONS BEFOR FRACTIONS AFME SIEVE AFTER TEST Y~~M LOSSAG

CIZ A6LCU. TEST (GPmiA4 TEST (Gmme? ACTUIAL. S LOSS "CTDSLS
LATION IS.9 - ",_-

a* I~ RUN 2 RUM I &1.-.. M
S- -z..NO.- 2 46o_ Qoo In- 64.. -- 1

•. 30., ,24 - -'"- --- ~ o .L7. -. oo'
4.8 13 66Q 1 2-f no ) *j l

*10.30 20 -Ion8.1 20 100 or, 5~ .9 0'
* 0.100 14 - _ __ .0.0 0.0 -0.0 0;0
O100. PA 7 . * . . 0.0 0.0 0 3 0.0
TOTAL$.... .. t -Ba , J 3R--1 1 •. ,.% • .%.

sum ED Amm-v ksI a2 6,4
AVG rOTAL KO4?EM AVrG !!M 1 6 2 3.2- piR xvTh

*IV. ste. 15

PLATE 16
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OTOF 8ALM, Conirete Div-Mision
SOUNDNESS TEST P. 0. Drawer 2131

Lower Miss. Valley .Dvilasn tc 1 ) Jackson, Mississippi 39205-

swseoa VTCKS-39ý jJECT Felsentha2. a -, Calion VA - -IA

-- Job 6606 Locks andDan, al nand nnd -ravol

SERIAL NO. VCKS-39 S OL.
_S-2, 0-2_.- ... roe Sand and Gravel Cotm___ _terlin__on_ ,a.

rWEIWOfT - TEST WEIGHT OF TEST WEGH FA51 MsfoF bEIGHTED AVGSIVaO FTIFT R TSIEVE SICK IFTE CORK=A TTSTSIZE - CL.F.ATIo* E TEST (G•im) TEST (ti..) AFT.TSTES "A CENT Loris
NO...~. (Per -• ,' a•, • I t,

- ~ ~ 2 10 KIN(LS( 415,?

sum wiH - VT ATO am• I a z .1. I
PrROlE NO. -PARTCLES AFTER "Efis 'T

COSTTUN CORum"-• CRCKD -Sam S

C- ST6TI P€T.EFORE TEST SPLIT- -C nOSTOTAL

_ 1 _ AT N -2 1A "1 ,, -2 - 1

-,-,,..I, M. IE (9 - -5• j. "03
SE FRACTION IEFOR FRACTIONS AFTER SIEVE AFTER TEST CR...TED AELRAE

SEE CALCi. TEST (Gigauj TEST (6....) ACIUAL S LOSS CRCwLS

_____ --am1 7 r14 Rmi A *I AIA 1 6 U

4z$_ -13-00 1100 go,2 7 246 ()81 _.4 1.S. -1 -

&161 -0 0___4 0- 0
16.3 20 __00_ __oo_ _______2.1 2.!C. 0.0

*30.100 14 . _ ___ (%.0 0.0 0.0 0.

* 0-PE 7-____ 0.0 0.0 0.0 I 0.0

AVG TOTAL W~i4TEAVV6Rodt &21 .PER CENT

ceLATE E7
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V ~Anendix A

t Petrographic Report

Samnples

1. Five sasples of gmrael and Live sam~ples of natural sand were re-
ceivxed for petrugraphic anallysis on 211 August 1964. They represented four

one denosit of =and aind gravell f-cm -An ar-ea in Louisiana Just south off the

ctlhers. AU] of the sa-inoes represented processed materiall taken from stock.-

p-iles. Onl two of the sands -were within the -gra-ding -irsits specified in

OCor--Ps of Bntginv~ers Guide Snecification1s frCnrt.irteegt~ e

that, 'siere rnot with:in th nis . gra'lincr conforming toL the miiddle of that
given in te Guide Soc cifi; cationrs was assuefo -- a- i Calli

-on ositions (tab-le-. Al-Akc. Se.'4.pe identisicati ens ar e griven below.

Co ncrete Division-
Serial --Mo. Produe-r- and- Szmurce

UT-ciCs-z) G.-1(4), OahL Agsgreg-pgte Co. a.,!oan-_)n Aranas.-
Chazrnagnol T Ire flenOcit 4 lies wes of ihas-(a r ~ E I --- d, Arkanisas.

-VC" -2t2). 5't -F-nzAsI*trai

V~KS263-(2, it, miiles n:,rth of tinrrel Ark-anss

Blsai= and Gr" C.' -n Bl uff Ark1 a e t 5 S 2 - 1 ( ) : P n e l 1 " ~ i _ _ r a v l C c i v el-. c as-o A s.

5-()tkmile s-out of HIghway 79 oil grve Crosrad.
annroximatey 2-1/!2 milles -west of- Be 'ýY-de" Aekansas

Camden. Arkaasasz. no-rth of Higlhway I-j on CAravel Pitt
-Road

VIK-9 a= 3 Monroe n and Grc:iel Co_*0
1 /2- m-e w~est of S-teriingtbon, south on blac and

-~''tftXroad.

Test. t-'ir

2.Arenrezentativm portion of each sieve f~raction thato

fve or more verceut~ *f a lane wias ex%:nined. T;-he onrtxicleS wer-e

sP,.ed nd cour.nted. . AsterecruSCOnICrte micOsco0 -as use-a az neededt the

exnnt On of -thgravels-. z n-4sze larger thn 'ther 3Io ,-c-l.-~erEel

exa~nc wth a Steesoi r-icrscTe* e sinze passi ng l 3' ~v

rA
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7____ ~ __

were examined as grailn immersion wounts with a Doihr4 zing microscope. 'Me
refractive index of the immersion lijuid. used was 1. 544. A ia.-oochromaticI
sodium light source was used as needed wit1h a microscope equipped witha

Saylor double diaphragm in testing for the presence of chalcedonic chert.

(Chert having a~n aggregate refractive index belowr 1..544 is regarded as

chalcedonic chert.) Since each pair of sand-and gravel samples came from

a commson source,, the sealch for chalcedonic chert was restricted to the

sazid sizes, It" was thus assumed that chalcedonic chert-is either present
or absent in both the sand and the gravel.

Res'vlts ),f examination

3. a. 'Gravels. All of the graviels .are composed largely off blocky
chert- paticles with -minor- amounts of Tq-extz particles.
Dense chert particles make up from 59 tc~ 85 perzent of the
samtples. Particles of vugg, fractured., o~prou

- chert are preosent in -small to- moderate -amountsA
(tables Pd-A5).

_rgrel ofch C
b. Sands. The sands are also composed 1a, l o hr and

of quartz particles,, but quai~tz is the- dominant constituent,
amounting to 63 to 7t3 percent of the totall sample (tables

- - Al-A45). Some chalcedo.-ic cheirt was found. :j three of the
sands. These wer VICK~-326 S-1(0), VICKS.-39 -S-3, and

- -VIOK's-39 5-a (tables Al;,_- A4 ae-d A5,-respecttively).AI

Descriiption of constituents

4~. a. Den-se chert... The particles are blockty with rounded edges. i

dominantly brown, with maniy black and light-tray, particles.

b. Poro:=-s-chert. The porous particles are t~ypically white or
tani, tabular in sthape -with rounded edges, -and would be ex-M
pecited te make poouts in-concret-a surfaces~. The particles
with moroug rim..s have demse cores and porous rims up to
1/8 in. thick. Dense particles with some poroc"s surface
were counted as chiert with porous rims. It is not known
whether particles with, porous x7ims will forks popouts in
concrete surfaces. As paýrticle size decreases. the porouqs

- parti.cles cannot be separated into 'trimmiedlt and "~not rinmned.

C. Vuggy chert. Paxticles with many reentrazits en their sur-
faces- are classed in this group. They are lost, by bredk-
ing into smaller pieces without reentrants, in sizez passing
the 3/4-in. sieve.- They. amounted to from -a trace to 8 per-
cent in the samples exam~ined (ta~bles lua-A-5).

d. Fract.,ured cthert. The particles contain incipienit fractures--
and are excpected tce break into smal.ler pieces in the mixer..
They-diminizh in fractions passing the 3/4-in.,-,icve- Fra-c-
tuired bc rt amounted to from a trace to Ill percent inthe
samples exaimined. (tables Al-A.5).

A2 -M
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M

- e. Quartz.

(i) Gravels. The particles are blocky with rounded edges
-and many surface reentrants. They are translucent -

-white to tan with some orange shading. The quartz1
varticles are composed of intergrown quartz crystals,
ar represent vein quartz surviving longer than the
sandstone that criginally contained them. A few sand-
stone fragments contained quartz veins crossing the
bedding.

(2) Sands. The quartz part•-clels in the sand are generally
transparent single crystals of variable particle shapes
and rounded, edges. I

f. Miscellaneous. Sandstone or quartzite particles-mnake up
most of this category ifi the gravels. The tan sandstone and
quartzite are silica-cemented. A f.. w pieces of iron oxide

Sconglomerate are present in the gravels. In the sands m• -.
Smiscellaneous particles are-acid igneoua rocks.

S. Feldspar. A sr•all amount of Llocky pinkish orthociase and
mizrocline partic)es were found in VICKS-39 S-2. VICKS-39
S-3- and VICKS.26 s-1(2)i No feldspar Waa found in the other
two sands or in the gravel:.

Suma

5. Samples from live deposits of sand and gravel have beer exa.mineO,

All represented •commercially processed aggregate Chert ade up al>.ut i

80 to 96 percent of each gravel (tables A1-A15). Most of the chcrt was

dense. The rest of the gravels was largely vein quartz.

6. The sands contained 63 to 73 percent ;uar.tz with chert the second

mo-st abundant constituent (tables A1-AS). Some chalcedonic chert w-a found

in -the sam.-ples -from the Monroe Sand and Gravel Co. (VICIM-39 S-2), the

Standard Gravel Co. (VICKS-39 8-3)2 and the Ouachita Aggregax;e Co. (VICKS-26

S-1(2)). Chert in each of these aggregate-m•outed to ore than 2C oer- "0

cent; uander the requirements of EM i110-2-2000 of 13 D-ce~er 1963, lw.-

alkali cement should be used if any of these aggregates are used.

7. The sand from the Monroe Sand and Gravel Co. .as dirty; the

Z larger grains were coad with smaller grains, and the smaller grains were

-partially coated with reddish clay.

8. Three of the sources, the Ouachita Aggregate Co. the St. Francis

Matterial.• Co., and the Pine Bluff Sand and Cravel Ci., had been sampledr

previously, but previous srwples were not examined petrographnicallby.
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